Preservation of myocardial oxygen balance and functional reserve by coronary vasodilators.
Reduced myocardial function at very high heart rates may be due to limited coronary blood supply. The effects of the vasodilators nitroglycerin (10 micrograms kg-1 min-1) and elevated CO2 upon regional function during tachycardia were studied. In open-chest anaesthetized dogs, regional contractile force, epicardial tissue blood flow and local NADH redox level were recorded during graded ventricular pacing. It was found that the vasodilating action of nitroglycerin in the unpaced heart was much lower than produced by CO2 (23.6 +/- 5.8% vs. 137.6 +/- 33.5%). Maximal pacing at 275 bpm caused only a moderate flow elevation in control (20 +/- 6.8%) and CO2 conditions (20.3 +/- 4.03%), but marked vasodilation during nitroglycerin infusion (85.2 +/- 14.6%). Regional function during tachycardia was improved similarly by both vasodilators. NADH levels increased with heart rates under all experimental conditions, but the absolute NADH levels were consistently lower following vasodilator treatments. The lowest NADH levels were observed during nitroglycerin treatment at all heart rates. It is suggested that nitroglycerin augments myocardial functional reserve by preserving oxygen balance more than predicted by its vasodilatory effect alone.